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SupralevatorAbstract Aim of work: To clarify the role of MRI in diagnosis and classiﬁcation of perianal ﬁstula
and to evaluate the additional clinical value of preoperative MR imaging and its beneﬁt to surgeon.
Methods: This prospective study contained 25 patients (21 males and 4 females; age range 10–
60 years; mean age 34.8 years) selected from 40 patients referred to the Radiodiagnosis department
with perianal sepsis, the study was conducted between October 2009 and September 2011, MRIs
were performed and the results were ensured by surgical results, sensitivity, speciﬁcity and predictive
values of MRIs were determined.
Results: 25 patients with perianal sepsis were included in this study, 3 cases grade 1 (simple linear
intersphincteric ﬁstula), 2 cases grade 2 (intersphincteric ﬁstula with abscess or secondary track), 9
cases grade 3 (trans-sphincteric ﬁstula), 9 cases grade 4 (trans-sphincteric ﬁstula with abscess (5
cases), secondary track within the ischiorectal fossa (3 cases) and both (1 case)) and 2 cases grade
5 (supralevator and translevator disease one case for each).
Conclusion: MRI is a useful procedure for successful management of peri-anal ﬁstula by correct
assessment of the extent of disease and relationship to sphincter complex. Also it helps in identiﬁ-
cation of secondary extensions, particularly horseshoe tracts and abscesses resulting in complete
evaluation and highest possible diagnostic accuracy aiding successful surgical interventions, aiming
to reduce complications and recurrences.
 2013 Production and hosting by Elsevier B.V. on behalf of Egyptian Society of Radiology and Nuclear
Medicine. Open access under CC BY-NC-ND license.1. Introduction
The anal canal is the terminal part of the large intestine. It is
situated between the rectum and anus, below the level of the
pelvic diaphragm. It lies in the anal triangle of perineum in be-
tween the right and left ischioanal fossa. It is approximately
2.5–4 cm long, extending from the anorectal junction to the
anus. It is directed downwards and backwards. It is sur-
rounded by inner involuntary and outer voluntary sphincters
706 N. Daabis et al.which keep the lumen closed in the form of an anteroposterior
slit (1).
Magnetic resonance (MR) imaging has been shown to dem-
onstrate accurately the anatomy of the perianal region, the
anal sphincter mechanism, the relationship of ﬁstulas to the
pelvic diaphragm (levator plate) and the ischiorectal fossae (2).
In particular, magnetic resonance (MR) imaging ﬁndings
have been shown to inﬂuence surgery and markedly diminish
the chance of recurrence; thus, preoperative imaging will be-
come increasingly routine in the future (3,4).
A classiﬁcation of anal ﬁstulas is presented by Parks et al.
(5), which is the result of an analysis of 400 cases treated over
the past 15 years, based on the pathogenesis of the disease and
the normal muscular anatomy of the pelvic ﬂoor. Four main
types were found but numerous variations of each occur (5).
The objectives in performing and interpreting the MRI
study for perianal ﬁstulas are to determine the relationship
of any ﬁstulous track to the sphincter complex. Is the sphincter
involved, does the track traverse both layers of the sphincter
(trans-sphincteric) or only the internal sphincter (intersphinc-
teric), also to identify any secondary ﬁstulous tracks and the
sites of any abscess cavities. Failure to detect and eradicate
these may lead to relapse and thus therapeutic failure (6).
Secondary tracks or ramiﬁcations may be found within the
intersphincteric plane, the ischiorectal fossa, or the supraleva-
tor space. ‘‘Horseshoe’’ tracks may pass circumferentially in
these planes and may cross the midline (6,7).
The limitation of this study is the difﬁculty of alignment of
MRI images with the anal canal axis especially in severe sepsis
and in severe anal stenosis in Crohn’s disease, and another lim-
itation of MRI is that it is unable to identify the dentate line.
The use of MRI also adds a considerable cost component to
the patient’s care. In addition, some patients have relative or
absolute contraindications to MRI including those with spe-
ciﬁc implanted devices such as pacemakers and certain cerebral
aneurysm clips. Imaging will also be limited in patients who
cannot receive intravenous contrast due to renal insufﬁciency
(8).
The aim of this study is to clarify the role of MRI in diag-
nosis, classiﬁcation of perianal ﬁstula and to evaluate the addi-
tional clinical value of preoperative MR imaging and its
beneﬁt to surgeon.
2. Materials and methods
The present study included 25 patients (21 males and 4 fe-
males; with age range 10–60 years; mean age 34.8 years) with
perianal sepsis in the period between October 2009 and Sep-
tember 2011. Those patients were selected from 40 patients re-
ferred to the Radiodiagnosis and Imaging Department from
the General Surgery department as they had clinical manifesta-
tion of suspected perianal sepsis and a visible external opening
(15 patients were ruled out as they had mild skin infection or
small abscesses).
2.1. MR imaging protocol
Examination was done for all patients in the MR unit, Radio-
diagnosis and Imaging Department, using 1.5 Tesla system
(Signa, GE medical system, Milwaukee, WI, USA). A phased
array 32 channel body coil was used.Initial 3 plane images were obtained. On the sagittal images
the axial cuts of the T1-weighted fast spin echo with fat sup-
pression images and T2-weighted fast spin echo with fat sup-
pression images were planed parallel to the pelvic
diaphragm. Then on the same sagittal plane the coronal cuts
were planed parallel to the anal canal tilted forward from
the vertical by approximately 45, T1-weighted fast spin echo
with fat suppression images and T2-weighted fast spin echo
with fat suppression images.
After obtaining the axial and coronal images, contrast
material (Gd DPTA) (Magnevist) was injected IV with a dose
of 0.1 mmol/kg.
Then the axial and coronal T1-weighted fast spin echo with
fat suppression images was obtained.
The T1-weighted fast spin echo with fat suppression (TR/
TE 600/15) was obtained with Echo Train Length 3, ﬁeld of
view 300 mm, slice thickness 5 mm and matrix (256 · 512).
The T2-weighted fast spin echo with fat suppression (TR/
TE 2500/150) was obtained with Echo Train Length 10, ﬁeld
of view 300 mm, slice thickness 5 mm and matrix (256 · 512).
Location of internal opening was determined in axial
images with respect to the clock face with 12 o’clock being di-
rected anterior.
The objective in performing and interpreting MR images
was identiﬁcation of the primary track and its orientation with
reference to the anal clock, also its course and relation with re-
spect to the anal sphincter complex in an attempt to grade
them based on the classiﬁcation described. In case of multiple
tracts, images should be examined for communication among
the tracts (horse-shoe was considered if they cross the midline
to the contralateral side).
Perianal ﬁstulas are classiﬁed according to the St James’s
University Hospital Classiﬁcation into the following:
Grade 1: Simple Linear Inter-sphincteric Fistula.
Grade 2: Intersphincteric Fistula with Abscess or Second-
ary Track.
Grade 3: Trans-sphincteric Fistula.
Grade 4: Trans-sphincteric Fistula with Abscess or Second-
ary Track within the Ischiorectal Fossa.
Grade 5: Supralevator and Translevator Disease (5).
Our results were conﬁrmed and correlated with surgical
ﬁndings.
2.2. Statistical analysis
We determined the sensitivity (how accurate the test is in posi-
tive cases), speciﬁcity (how accurate the test is in negative
cases), overall accuracy of the test, positive predictive value
(how accurate the test is when it gives a positive result) and
negative predictive value (how accurate the test is when it gives
a negative result).
The proportion of surgically conﬁrmed perianal ﬁstula was
deﬁned as true positive and the proportion of surgically con-
ﬁrmed absence of perianal ﬁstula was deﬁned as true negative.
Then the analysis was done according to the following
equations.
Sensitivity ¼ True positive
True positiveþ False negative 100
Specificity ¼ True negative
True negativeþ False positive 100
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Total Number of cases in the study
 100
Positive predictive value ¼ True positive
True positiveþ False negative
 100
Negative predictive value ¼ True negative
True negativeþ False negative
 100:
The proportion of surgically conﬁrmed perianal ﬁstula was
deﬁned as true positive rate (sensitivity) and the proportion of
surgically conﬁrmed absence of perianal ﬁstula was deﬁned as
true negative rate (speciﬁcity).
The diagnostic standard of reference in all cases was the
surgical ﬁndings.Fig. 1 Crohn’s disease with low trans-sphincteric ﬁstula with abscess
seen in the left ischio-anal passing through the external and internal a
branch is seen to end blindly just below the levator level. {(2) Fistula
external & internal anal sphincters (4) side branch}. (a and b) Axial T1
T1 post contrast administration.3. Results
25 patients with perianal sepsis were included in this study, 3
cases grade 1 (simple linear intersphincteric ﬁstula), 2 cases
grade 2 (intersphincteric ﬁstula with abscess or secondary
track) (Fig. 2), 9 cases grade 3 (trans-sphincteric ﬁstula)
(Fig. 4), 9 cases grade 4 (trans-sphincteric ﬁstula with abscess
(5 cases), secondary track within the ischiorectal fossa (3 cases)
and both (1 case)) (Fig. 1) and 2 cases grade 5 (supralevator
and translevator disease one case for each) (Fig. 3).
Simple trans-sphincteric ﬁstula and trans-sphinctric ﬁstula
complicated by abscess or secondary track were the most fre-
quent ﬁndings. MRI results were in good agreement with the
surgical ﬁndings. However the false positive detection of pri-
mary track was due to consideration of healed ﬁbrosed track
as an active one. The false positive detection of secondaryand secondary track within the ischio-anal fossa grade 4. A tract is
nal sphincters to open at 3 o’clock with abscess formation, a side
passing through left ischioanal region (3) ﬁstula passing through
FAT Sat images after contrast administration. (c and d) Coronal
Fig. 2 Mid intersphincteric ﬁstula with horse shoe tract grade 2. A tract passing through the inter-sphincteric space at 2 o’clock then
pass to 6 o’clock as a horse shoe tract to end by piercing the internal anal sphincter at 6 o’clock at mid anal level with no extension beyond
the external anal sphincter. {(2) Tract passing through intersphincteric space (3) horse shoe tract. (4) Internal oriﬁce (5) levator ani
muscle}. (a and b) Axial STIR images. (c and d) Coronal T2 FSE images.
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Fig. 4 Mid trans-sphincteric grade 3. A tract passing though the
ischioanal fossa piercing the external and internal anal sphincters
at mid anal point with internal opening at 6 o’clock. Associated
with marked subcutanous inﬂammation {(1) External opening. (2)
Fistula passing through left ischioanal fossa. (3) Internal oriﬁce.
(4) Levator ani}. (a and b) Axial T2 STAIR images. (c) Coronal
image T2 STAIR.
Fig. 3 Supra-levator ﬁstula with abscess formation grade 5. A
tract is seen extending in the left ischioanal fossa passing through
the left levator ani to form a supra levator abscess that opens at 5
o’clock at the pelvic diaphragm level. {(2) Fistula passing through
gluteus maximus. (3) Passing through levator ani to a supra-
levator abscess. (4) internal oriﬁce}. (a and b) Axial T2 STIR
images. (c and d) Coronal images T2 STAIR images.
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ments and branching secondary track within the ischio-anal
fossa. Correlation between MRI ﬁndings and surgical ﬁndings
are shown in Table 1.The sensitivity, speciﬁcity, positive and negative predictive
values and over all accuracy of MRI in the detection of peria-
nal ﬁstula are shown in Table 2.
Table 1 No. of cases of each grade at MRI and surgical results.




Grade 1: Simple Linear Inter-sphincteric Fistula 3 3
Grade 2: Intersphincteric Fistula with Abscess or Secondary Track 2 2
Grade 3: Trans-sphincteric Fistula 9 9
Grade 4: Trans-sphincteric Fistula with Abscess 5 5




Grade 5: Supralevator 1 0
Translevator 1 1
710 N. Daabis et al.4. Discussion
Perianal ﬁstulas are usually simple and mostly due to non spe-
ciﬁc cryptoglandular inﬂammation but may also be due to spe-
ciﬁc secondary causes (1).
Magnetic resonance imaging (MRI) gives a detailed insight
into the anatomy of the anal sphincter, especially when high
spatial resolution imaging is performed (8,9).
This work included 25 patients who presented with peri-
anal sepsis and visualized external opening, with ﬁstulous tract
appearing on MRI to clarify the role of MRI in differentiation
between different types of ﬁstulas & detection of associated
complications.
Halligan et al., (10) stated that the disease predominantly
strikes young adults, and men are more commonly affected.
This was in agreement with our study where the mean age of
affected population was 21–40 years (21/25 men).
MRI imaging of perianal ﬁstulae relies on the inherent high
soft tissue contrast resolution and the multi-planar display of
anatomy by MRI modality (10,11).
Mullen et al., (12) who study the indications and contribu-
tion of MR imaging of ﬁstula in ano to surgical assessment,
they studied on 40 cases and stated that MRI was considered
helpful in 34 cases (85%) of all cases, while in our study
MRI is helpful in 22 cases (88%). This can be contributed to
a higher rate of complication and postoperative recurrence
of ﬁstulae and the usage of strong MRI ﬁeld which increased
the spatial resolution of MR images.
Patients deﬁnitely beneﬁt from a detailed preoperative
examination that provides a clear map for the surgeon. The
ﬁndings of our study seem to be in contrast with the ﬁndings
of Stoker et al. (13) who studied 27-patients and found that
preoperative MR imaging was of little use in the surgical treat-
ment of peri-anal ﬁstulas. This seems to be due to that study
consisted mainly of patients with a primary simple ﬁstula,
whereas in the present study, the percentage of complex and
recurrent ﬁstulas was higher (16/25 cases).
Beets-Tan. et al., (14) stated it is difﬁcult to differentiate a
healed ﬁbrotic track from an open inactive track which agreedTable 2 The sensitivity, speciﬁcity, positive and negative predictiv
ﬁstula.
Sensitivity (%) Speciﬁcity (%)
MRI 100 88with our study, however the MR imaging appearance of a
healed ﬁbrotic track typically lacked the hyperintense signal
of ﬂuid inside the active ﬁstula track.
Charles et al. (2) stated that T2W images (TSE and fat-sup-
pressed) provide a good contrast between the hyperintense
ﬂuid in the tract and the hypointense ﬁbrous wall of the ﬁstula,
while providing a good delineation of the layers of the anal
sphincter. He also found gadolinium-enhanced T1W images
are useful to differentiate a ﬂuid-ﬁlled tract from an area of
inﬂammation. This agrees with our study, axial T2W fat-sup-
pressed images were the most useful for locating the ﬁstulous
tract and after Gd injection the tract wall enhances, whereas
the central portion is hypointense. Abscesses are also very well
depicted on post-gadolinium images.
Stoker et al. (13) stated that the internal opening was suc-
cessfully depicted by FS-CE-T1WI and T2WI and STIR
images were in agreement with the surgical ﬁndings. This
agrees with our study. The location of the level of the internal
opening is important since this will determine the extent of
sphincter division during ﬁstulotomy.
In the study of Siddiqui et al. (11) who studied on com-
paring endoanal ultrasound with MRI for the assessment of
idiopathic and Crohn’s perianal ﬁstulas, their results showed
that combined sensitivity and speciﬁcity of magnetic reso-
nance for perianal ﬁstula detection were 95% and 95%
while the sensitivity and speciﬁcity of MRI in the present
study were 100% and 88%, respectively, the difference be-
tween the results was due to large number of cases in the
study of Siddiqui as they did metaanalysis however in their
conclusion they stated that large heterogenicity between re-
sults and speciﬁcity values are considered to be diagnosti-
cally poor.
In the study of Mazroa et al. (9), the overall diagnostic
accuracy of post contrast T1 SPGR was 97.3% and MIP
MR imaging was 100% while the diagnostic accuracy in our
study was 95%. This may be due to that patients of the present
study underwent MRI examination at late stage of the disease.
While our results are nearly in accordance with the statisti-
cal results of Villa C et al (15) that MRI is highly accurate fore values and overall accuracy of MRI in detection of perianal
PPV (%) NPV (%) Accuracy (%)
92 100 95
Magnetic resonance imaging evaluation of perianal ﬁstula 711depiction of both the primary tract (sensitivity, 100%; speciﬁc-
ity, 86%) and abscesses (sensitivity, 96%; speciﬁcity, 97%).
5. Conclusions
MRI is a useful procedure for successful management of peri-
anal ﬁstula by correct assessment of the extent of disease and
relationship to sphincter complex. Also it helps in the identiﬁ-
cation of secondary extensions, particularly horseshoe tracts
and abscesses resulting in complete evaluation and highest pos-
sible diagnostic accuracy aiding successful surgical interven-
tions, aiming to reduce complications and recurrences.
The combination between different sequences as T2 WI,
STIR and Gd enhanced T1 fat saturated sequence in both
coronal and axial planes provides most of the details necessary
for accurate evaluation of perianal ﬁstulae with the identiﬁca-
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